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1. —^mn^^Tmw^n.mm.mmmmm 




R4 



* c,-Q i^s. mm^ ^m.^^ mm^ m mm. m&i^m't^m. 

R,i^H> C,-Q-^-S> ^>fti%S. JR-f-t^Sj 

2. mmumm^i mmmwwimwim.skmmm], ^^^^^^ 

^ R, ^^jnttRS. WPttB^-aSiSms SfcJK. ^S. MB!)-, 

R, ^tf H: 

Ri^jH, Br s J^Ss 
Rj^^ H: 

DCC. EDCx Die. HBTU. 

6. -HiJ-fcKWJ^* 4 ^yiWR3fii£^|<gt^JlJkflflj^{feiJ^jfl{jt^ij^5.;3^^^ 



-20»C mM'i^miSU^.^m}A 50«C S 130«C. 
M A yg'Hi^^J HOST . E ^3^^^^i^!?fiS . 

10. ]to*sL^j^* 1 mi&^mm.mm.skmmmi^Hdm'^m^mm^mm^^i^^^^ 



m^. ^MT^mm MetAPs wmMmm—^mmmm, mmpi^-^-mmm^mmmmM 

B^^^^}E^^Him^m^mh T^^&mm^&mmmQ. Bid. Chem. 1990:265; 

19892-19897) o vs,mmm%m¥f'mwmmMmmm.M^ih i mm-. m^x\n>kmm^ 

^^^t^-fc^i^P^ilJ:^— Id^SfutCffife^ttSSaBioLChem. 1992;267:20667-20673) . 
4^ i-i^ £ iWi -tt S 32i & # m- m ^ fKj i£ «K 

(Biochemistry. 1987;26:8242-8246), P.M'^'^\^-!M.t>fk]^'i&l N )|g¥fii5£^f^B6^ll-i^ 
CI',' ) J(j5i^«tti5^/iv-p a. 68A. ^^ftgMfpr»liEmMttfifi^fif*/(l*. llmrv«.::'J t>\' 




mn.mm^i:XT^^m.mm'^ii'-^t^^^^^^^^^^^' ^^y^ ^la, Ser. Thr, pro. 
Val Cys (J. Bacteriol. 1987; 169: 751-757; Biochemistry. 1999:38:14810-14819). 

:^mmmmm^^^, :geft*Jfi^P^^i^aBiol.Chein.l982:257:3532-3536)^3*tfe 
Bestatin Id jl3l^6<J«iJM (Biochemistry. 1999;38:14810-14819) . 

^■^m^, m&Mm cfuinagiiiin) fn'&w^^tj TNP-470 (icoo ^^^^^m)o m% 
mm, xmm hMetAP n ^mmp^ wginin m tnp-47o m^m^^.. ^mit^mn.^ 
^i^'m hMetAP II mit\>iw^n.m^^^ His. )AmitMmm^^mmmmwi^ 

(Proc. Natl. Acad. Sci. USA. 1998:95:15183-15188) . 

A¥^\ftmmi&^M^ MetAPs \ik^mMm.skmm^^nmf?\ Bestatin 

^jtI=K3[3t6<Jim#J^Wj«Jf!)^Jo ^ Bestatin 6<J P, Si P/'&g#5:Ut#^a^SlWm^. 

^Wc^—i-^m^7Kmmm.!mm:ium, -sfitim'Mii ic5o ^ spM. :^@mTt6«je.\ietAp 




rumaglllin TNP-470 

MetAPs ffyJl^^iftl^-^^MM 




AHHpA Ala 
eMetAP (fii^^<rt-i»lJ'.te!]iW 



2 



fm±itim±}^ (angiogenesis) Jt?g^^®i±fl+^t JflL^>^7&ife^^^#jfnfii'H. X^TT 

w^n-M^Riimw^iM hMetAPTi ■sif^^-^wm^^^^M.m^j&^^^wmm.^^ 





R,;A/H. CrC4^-S^ lil'f^^ffi-; 



R,COY + 




I U III 

{•h-^ii^ I II ^^nit-^^ III. Y ^ OH. CI iS^-gy^l^-SS, f-fc-^^l^r I 

I J StnTMM^i&^if^-^S.Blr CH2CI2, DMF> CH2CICH2CK 7K> zifC/s^f^ 

it^^Rt-fti^M-^^Tfij, mia-. CH2C12/DMF (1: 1 v/v), miimm-ki^mi^i^-^^^ 

m^ii^J DCC, ECD. Die, HBTU ^, m*gS!^0^BtinAd>ajg-4t^J> ^'J:^n H0B1\ £iC^ 

Hm^-m> M'^-m tlc Mw\^s.&^}&mmf s.m^mB-^mmwtz.mw.=.u^i^^ 

it^^ II "Simm J. Org. Chem. 63. 196-200(1998) 6<3:^y£l^/iJ£. 
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HI XmHm^m^m:^\'-:k^<^xk eMelAP m&. (NIM) 2S04 m,i^:R g-Sepharose 

cMciAl' uJU/KM'fth%)vSc,^ MoL S C I'hc fl<jrMt5l!, y'^^^ Mct-Sfl ;.lij^-'-j3iiij:fi<J J)TNn 
iiSiit SpeclraMAX 340 M^.'] 412 nin *trKl6y;fel!S»Kt^{fc*?ilS^Pft?S#. 

n.mmiim eMetAP i*itj^t]j{jj!)js^<i:i/i, rifAii«Trf<jo 

'H-NMli JIJ Varian Mercury AMX300 ?e['fc5:aii&? MS Pfl VG ZAB-HS ^ yG-7070 MiX 

mm. mm^my^j El m C70ev) ;rff^'mm-^mmiim^.iiMmmm, mm^5fG7i(,m 

?'»(200-300 me.slOft<Jtl:fei?^?A^: mimm&)\^^. iHA^i 200-300 P^l GF^^ i'i^^mt 

1. i^ik!^6(rm^ 




6 

m^m^^ Ep f.^^( 5mmol m'f~%^i^^(. l Sml ), Jj[I A 2-^^lSl^(500mg.5mmpl), 
( 0.75ml . SmmoDi ^^flll'F^At 8h,itU\"'.Wi.W^iW^7i« ^m^Jxi^mH^ 



6 503ms, J^m40A%. 
'HNMR (DMSO,300MHz): 

8(ppm) 8.l8(d, ./ =8.mz .IH), 7.91-7.86 (m. IH), 7.82.7.77(m, 2H). 7.55 ^d, J = 
3.6Hz .IH). 7.34 (d, ./= 3.6 Hz, 1 H) 

2. istrmni 



15 18 

^ 15 ( t95mg.l.26mmol) ,2-mSliltl|S ( 156mg,1.26nimol) ,DCC C270mg,1.30mmol>. 

DMAP ciimg,cat) mm^m>)MA=.m^m C5mi) MHU^. ^urMW 8 /j^Hto m 
m 247mg ^mmrm is. 75.7% . 

'H NMR CCDCl,,300MHz): 

6(ppm)11.08{s.,lH), 8.62 (d, J - 5.2Hz, IH), 8.27 (d, J = 7.8H2, IH), 7.92(dt. J= 
7.8.7.8,1.5 Hz. IH), 7.51 (dd,J= 7.8,5.2 Hz; IH). 2.72 (d,y= 13.5 H2.4H), 1.88(s,4H); 
"C NMR (CDCI3, 300M.HZ): 8 (ppm) 

161.76(1C),154.6J{1C),148.76(1CH),148.18(1C),145.I7(1C).137.90(1CH),127.33(1CH). 
123.59(1C), 122.91(1CH). 26.65(1CH2). 23.56(1 CH2),23.23(2CH2); 
3. ibl^tl 16 fKjJli'Jrii: 



19a « 




16 (28mg.0.l97mmol) ,2-^^l« C25mg,0.l97mmol) ,DCC (43mg,0.20mmor), 

DMAP (cat) mM^m^lm\:^%^^'t (iml) -^^ FW 8 ^MnT. 

i.mmnMmMm\mmMmMmm,mtm\m i^mz^m^s i. v/v). '^^in 

14mg /^-^^ 75.7% « 

'H NMR (CDCl3,300MHz): 

8(ppm)n.02(s.,lH). 8.61 (dd. ./ = 4.8,1. 5Hz. IH). 8.27 (d,y=7.5Hz. IH), 7.91(dt. /= 
7.5.7.5.1.5 liz. IH), 7.50 (ddd, ./:= 7.5.4.8.1.5 Hz, IH). 2.62 (q. J- 7.5.7.5.7.5 Hz, 2H), 
2.34(s.3H). 1 .22 (t, ,/= 7.5.7.5 Hz. 3H),; 



4. it<r!^22imm'. 



COOH 




22a 



22 



)!%^ 22a ( 23mg,0.13JininoI ) ,2 - ^- ft, IJJ^ ( 17mg.0.131mmol.leq ) ,DCC 
C29mg,0.14mmol), DMAP (cat) mm^^^il\]A::^M.^ ^ (2ml) M'^^^^'- -^^^"^ 

fi§=5: I, V/VYiWm 21mg iy^fel^ll^i/'^^il^J 22. 
'H NMR (CDCl3,300MHz): 

5 (ppm)l 1 .25(s.,lH), 8.66 (d, J = 4.5Hz, IH). 8.30 (d, J = 7.8Hz, IH). 7.92(dd. 7= 7.8,7.8 
Hz, IH), 7.89 (d, y= 7.8 Hz, 2HX 7.53 (dd. 7.8,4.5 Hz, IH), 7.43 (t, 7= 7.8,7.8 Hz, 2H). 7.33 
(t..y= 7.8.7.8 Hz, 1H),7.22 (s,lH); 

''C NMR (CDClj, 300MHz); 6 (ppm) 

1 62.34( 1 C), 1 5 7.45( 1 C), 1 50.73( 1 C). 148.86( ] CM), 1 47.98( 1 C). 1 38.02( I CH). 
134.63{1C),128.98(2CH).128.27(1CH),127.59(1CH),126.34(2CH), 
123.08(1CH),1 08.21(1 CH); 

5. -ft-^^asi^jiliij?*: 



^Pl (123mg,]inmoI) jflj A 2- ^ ( ]00mg,lmmol ) . DCC 

(200mg,l.lmmol.l.leq), HOST ( l45mg,1.4mmol). M.^i^if^~f* fiAS^ DMF ( Iml). 

mit{mm : Z.I^ZiS§=l : 1, V/y)f^iijrflfe[SH*i^tl 13 SOmgc 
NMR (CDCIg.SOOMHz): 
6(ppm)9.27 (d. J = 1.8 Hz. IH), 8.88 (dd, J = 4.8,1.5Hz, 1H), 8.32 (dt. J = 
7.8.1.8.1.8Hz. 1H), 7.51 (dd, J= 7.8,4.8Hz, IH), 7.10 (d. J = 3.6Hz, 1H). 7.03 (d, J= 3.6 
Hz. IH); 

ElMS (m/z): 206 (M+1.4%). 205(M*, 21) , 172 (33), 106(99), 78(100), 69 (21). • 
6. i\L-(^m36m'M 




.COOH 



+ 
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3^(20lng.0.09n1mol)^^f i^ ■.an'fe•d ( 4ml ). )n\\ '.^m C O.lml). -78"C hrJiA 
'llNMR(CDa,.3()0MHz): 

6 (ppm) I l.33(br.,Ul), 8,60(d, ,/ =4.5Hz JH), 8.29 (d, ./ = 7.5Hz. 2H), 7.75-7.63(in.3H), 
7.56 (t, J = 4.5,4.5Hz ,2H), 7.50(d, J= 3.0Hz, IH), 7.05 (d. ./==3.0Hz,lH). 
'•'C NMR (CDCI3, 300MHz): 5 (ppm) 

165.1.3(1C), 160.29(1C), 157.82(1C.), 148.59(1C), 146.0'3(ICH), 139,88(1C), 
137.87(1CH). 134.12(»CH), 133.90(ICH), 130.85(2CH), 129.13(1C), 128.88(2CH), 
1 28.74(1 CH), 11 3.83(1 CH); 

EIMS (m/z): 325(M*, 7%) , 226(8), t97(6), 127 (16), 105(69) 
97 (53) , 91 (69) , 85 (63) , 71 (100) . 69(88); 
7. i^i^'^}44m'Ctr& 



i^. 33 C 98mg,0.45mmol ) liW A r. M. ^ ( 8ml ) . -fh M A V. )K 

(o.imi,68mg,o.67mmoi), m)Bm^-i':yawmmmf.-7s-cy)sn\o mursim ihM_ 
r^mnmuu. mfmm^n^ &mmn^M^s\^ ^^T-nm^'i^'^/ ^■ 

'HNMR(CDCl3,300Mllz): 

6 (ppm) 8.55(dd, ./ -4.2,1.5H2 ,1H). 8.25 (d, ./ = I6H2. IH). 7.69-7.59(m, 3H). 7.51 (d, J 
= 3.6H2 ,IHX 7.40(dt, ./= 8.0,1.5 IIz, IH), 7.03-6.94 (q, ./ =8.0,I8Hz, 2H).6.99 (d, J- 3.6 Hz, 
1 H), 6.89 (d,. 7=3.6 Hz, IH); 

"C NMR (CDCI3, 300MHz): 6 (ppm) 

165.67(1C). 160.45(1C), 158.89(1C), 157.80(1C), 148.49(1C), 145.75(1CH), 
143.47(1CH), 139.98(IC), 138.09(1CH). I33.86(1CH), 132.35(1CH), 129.76(1CH), 
I28.62(1CH), 123.I6(IC). 120.9I(ICH). I16.93(ICH). 1I3.75(1CH). 1 1 1..38(ICH). 

55.67(1CH3); 

EIMS (m/z): 38HM', 7%) , 353 (8). 324(16), 225 (52), 221(26) 
161 (90), 127(28), 123(47), 95(49).7l(60),69(100). 




44 
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8. ik,<t!m 47 (mm 




47 

%iUrtEm%'\')i\\A~MW-)9l (2ml) ,mi\A 2-m.^m^i(nAmg/).\\4mmol)M^ 
m\ ^J[lAH2:.ll$(l9ul,0.114mmol), ixfcm^. ^lilT, ^JIlA-m^!^ dOml) ,^7^ (3 

x3mo ,taffi^Ak7i<iJfe(3mi).« iX7K Mgso4)o mm^m. m'i'^-m.w^, ^. 

NMR (CDCI3.3OOMHZ): 
6(ppm)8.25 (dd. J = 2.7. 2.7 Hz. 1H), 7.52 - 7.50 (m, 3H). 7.42-7.32(m. 5H). 

7.02(d. J= 3.6 Hz. 1H): 

"C NMR (CDCIg, 300MHz): 8 (ppm) 

161.30(1C). 158.38(10), 156.33(10), 140.73(1CH). 137.80(1CH), 136.47(10). 
135.85{1C), 129.06(2CH), 128.54(1CH). 128.42(1CH). 127.12{1CH). 127.06(1CH), 
123.50(1CH). 113.64(1CH), 71.14(^CH2); 

EIMS (m/z): 311(M*, 6%) . 220 (7), 197(8). 189 (43). 123 (19) . 111 (29) . 97 (44) . 
91(100). 85 (55), 71(83). 69 (78). 
9. \k.-^m5\ fi<J» 




N^COOH . S-* OS 

51a 51 

m 51a < 40mg,0.165inmol ) '1' %\\ A DCC ( 41mg,0.198mmol ) , DMAP 
( 10mg,0.083mmol,0.5eq). mm 4A 'ATm ( lOOmg) .mniS^ii^ F. iiAfi::^^^( 1ml), 
20minJJH A 2 C I7itig,0.165mmol). TO'C TW 1.5 <)sBto ililg. ^ 

'H NMR (CDCI3. 300MHz): 

5 (ppm) 9.40 (dd. J = 8.4.1.5HZ.1H), 8.36(dd. J = 4.5 Hz. 1H). 8.12-8.09 (m. 2H). 

7.62-7.55 (m, 5H). 7.09 (d, J= 3.6 Hz. 1H); 

EIMS (m/z): 324 (M*. 7). 239(6). 225 (19). 197 (11). 125 (25). 121 (11) 111(39), 97 

II 



(60). 85 (65). 71 (100). 69 (96). 
10. -ft-S-^ 53 frOf|i!]& 




o 




53a 



S3 



53a ( 75mg,0.288mmol ) 'i' k\ K DCC ( 77mg.0,375inmol.l.3eq ) , DMAP 

( I8mgAl44nTmol,0.5eq). 4A lOOmg), U'X^^T, ?±AM^¥^( ImD. 

M^nn 20minJ.lA 2.%mmm (29mg,0.288nimol). 70'CTW 3 ^jMI'f. 

53, 

•H NMR (CDCI3.3OOMH2): 

6(ppm)l2.49(s. IH), U.38(br..lH), 9.36 (dd. .7 = 8.4,0.9Hz. IH), 8. 36(dd, 4.5.0.9 Hz. 
IH). 8.14-8.10 (m, 2H), 7.61-7.57 (m. 2H), 7.28-7.22 (m, 2H),7.10 (d. ./•= 3.6 Hz, IH); 
'H, 'H -COSY NMR(CDC13,300MHz): 

: CH-CF^-CH . CH(2H)-CH(2H) , CH-CH; 
^-'C NMR (CDCI,, 300MHz): 6 (ppm) 

167.27(1C), 165.53(IC), 165.12(1C), 163.91(1C). 157.06(1C). 142.79(1CH), 
139.47(1C), 138.62(ICH), 13L52(IC), 130.33(1CH), 130.2K1CH),129.17(1CH), 
129.04(1CH), 116.45(1CH), 1 16.1 6(1CH),1 1 4.46(1 CH); 
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